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Summary 

1. A description of the species is given and its synonymy is listed. 2. The oecunence 
of the genus and the distribution of the species are desciibed 3 Accounts are given 
of the insect’s habitat, habits and behavioui, and of the nature of its food. 4 The time 
of copulation, oviposition, hatching and the maternal care of the eggs and very young 
nymphs are dealt with. 5. Descriptions are given of the eggs, of the changes seen 
before hatching and of the nymphs. 6. There aic five nymphal instars. Moulting 
and the growth of the head capsule and antennae at each stage are briefly considered. 

7. The overwmtei ing of nymphs and adults and the length of the life cycle aie 
discussed. 

INTRODUCTION 

General 

Anisolabis littorea (PI. 84) is a common maritime earwig restricted to New 
Zealand and the outlying islands. The species was first described by Adam White 
in 1846 from material collected during the voyage of H.M.S. Erebus and H.M.S. 
Terror (1839-1843). This expedition remained in the Bay of Islands from 
18th August until 23rd November, 1841. 

Kirby (1904) indicates that the type is in the British Museum (Natural 
History), but Mr. R. B. Benson, of the Department of Entomology there, says 
in a letter that “it is not clear at all which of the specimens already in the B.M. 
(if any) were included in the original description. Of the set presented by 
the expedition, there are 1 $ and 3 S $, but beyond these I do not see how it 
can be told which are paratypes, etc. These specimens each bear a label inscribed 
‘New Zealand’ . . 

The biology of earwigs, except those of economic importance, is not well 
known and A. littorea is virtually unknown in this respect. After the completion 
of the present work, Mr. L. J. Dumbleton drew the writer’s attention to a paper 
by Guppy (1950) dealing with the biology of Anisolabis maritime (Gene). In 
those aspects covered, there is apparent a great similarity between the two species. 
Terry (1905) covers some features of the biology of earwigs found in the 
Hawaiian sugar-cane fields and Lucas (1920) mentions many points of interest 
about the British Dermaptera. Crumb, Eide and Bonn (1941) deal with the 
bionomics and life history of Forficnla auricularia L., having regard mainly for 
its economic importance; a good bibliography is given. 

The present contribution is based on portion of a thesis, chiefly a morpho¬ 
logical study, which was submitted as part of the requirements of the M.Sc. 
degree, University of New Zealand. This paper deals with the bionomics and 
life history of A. littorea and briefly considers the insect’s systematic position. 
The work was carried out in 1949-50 and observations were made in the field 
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at a number of Auckland beaches, principally in the St. Heliers-Glendowie 
district, and on specimens maintained for some time in the laboratory. 
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SYSTEMATICS 

Superfamily LABIDUROIDEA Tillyard 

( Protodermaptera Zachei, 1911 auct.) 

Tillyard, 1926, The Insects of Australia md New Zealand (Sydney) : 111 

Family Labidcjridae Verhoeff 
Verhoeff, 1902, Zool. Anz, 25: 189 

Subfamily Carcinophorinae Hincks 
(Psahnae Burr, 1909 auct.) 

Hincks 1947, Ark. Zool., 39A (1) . 4 

Genus Anisolabis Fieber 
Anisolabis Fieber, 1853, Lotos, 3 . 257 

Forcmella Dohrn, 1862, Stettin, cut Ztg., 23 226; Dohrn, 1864, Stettin ent Ztg., 25: 
285. 

Brachylabis Dohrn, 1864, Stettin ent Ztg, 25. 292 ( partim ) 

Anisolabis littorea (White) 

Forficula littorea White, 1846, Toy. Erebus and Teiroi, Ins., 2: 24, pi. 6, f. 4, 5; 
Hutton, 1874, Trans. N.Z. Inst., 6. 169. 

Forcmella httorea (White) Dohrn, 1864, Stettin, ent. Ztg, 25: 287. 

Forficesila littowa (White) Hutton, 1881, Gat. N.Z Dipt., Orthopt., Uymenopt: 93; 
Hudson, 1892, Manual N.Z. Entomology (London) : 116. 

Anisolabis httoiea (White) Scuddei, 1876, Proc. Boston Soc. nat. Hist., 18: 303; 
Kirby, 1891, J. Linn Soc. {Zool), 23. 517; Hutton, 1898, Trans. N.Z. Inst., 30: 160; 
Bormans, 1900, Das Tieneich, 11 47, Hutton, 1904, Index Faunae N.Z. (London) : 
234, Kilby, 1904, Synon Cat Orthopt. Brit. Mus., 1: 20; Burr, 1910, Trans, ent. 
Soc. Loud., 1910 (3) 178, Bun, 1911, Genera Ins., 122: 29; Burr, 1912, Ann. 
nath. II of mus. Mien, 26 77 ; Bun, 1915, J. R. mici\ Soc., 1915: 534; Lysaght, 1925, 
Rec Canterbury Mus, 2 (5) 309, Tillyard, 1926, The Insects of Australia and 

New Zealand (Sydney) • 111; Caudell, 1927, Univ. Iowa Stud. nat. Hist., 12 (3) : 
17; Hincks 1938, J Fed Malay States Mus., 18 (2) : 303. 

The earwigs are a difficult group taxonomically, exhibiting much variability 
and plasticity Their morphology is not well known and very many of the species 
are known from but a few specimens. The former deficiency in particular increases 
the problem of arriving at a satisfactory basis of classification, and there is no 
doubt that considerable changes will be made when adequate material is available 
for all species 

The Carcinophorinae are in a particularly confused state. Hincks (1938) 
points out in connection with this subfamily, that in the last attempted revision 
of the Dermaptera, “Burr (1915) devoted considerable attention to the creation 
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of a number of ill-characterised genera but assigned to them only a fraction of 
the known species”. Burr restricted the genus Anisolabis to six species, of which 
A . littorea is one, but this has not been followed entirely by later workers, nor 
is it here. 

White’s original description of A littorea is as follows: 

‘'Deep blackish-brown, with fulvous legs; head somewhat triangular, the sides 
behind the eyes rounded, very deep blackish-brown; labrum, cibarial organs and 
antennae fulvo-testaceous, two fulvous spots on head, one close to inside of each 
eye, a short fulvous line on middle of hind part. Antennae with at least nineteen 
joints, first joint the longest, second very short, third three times the length 
of second, fourth a little longer than second, the others gradually increasing 
in length. Prothorax square, fulvous in front, with a short impressed line m the 
middle. Abdomen widest about the seventh joint, deep blackish-brown, margins 
slightly fulvous, last segment of the abdomen large, with some wide longitudinal 
lines above; forceps short, slightly hooked at the end, with two or three sinua- 
tions on the inner edge, legs fulvous, tarsi without apparent pads. Apterous.” 

Further data may be added to this account. Adults are about 2 7 cm. long, 
but due to the structure of the abdomen specimens are capable of fairly consider¬ 
able temporary change in length and there is much variation within the species 
itself. The forceps of the male are very asymmetrical, the right arm being more 
incurved than the left, while those of the female are almost symmetrical, the right 
being just slightly more bent Occasional males are found possessing forceps 
much less curved than is usual. The head capsule width in the male has a range of 
2 64 mm. to 3*51 mm (mean 3 20 mm.) and in the female 2 64 mm. to 4 04 mm. 
(mean 3 26 mm.). Variation in the number of antennal segments as the result 
of damage is very great and counts of from 6 to 22 have been made, but the 
total number of those from 19 to 21 exceeds that of all the others However, the 
number of annuli in the middle region varies only from 16 to 20. A full considera¬ 
tion of the data from head widths and antennal segment counts is given by 
Giles (1952). 

The colouration of the species is a very variable feature and always shows 
considerable darkening in mounted specimens, which no doubt White employed. 
From his characterization of the forceps as "short, slightly hooked at the end ...” 
it would appear that the description is based on a female. His figure of a male 
shows the left arm of the forceps more incurved than the right, yet all specimens 
collected by the writer have the right more flexed than the left. Lateral inversion 
brought about by the lithographic printing process used for White’s figures 
would account for the reversed appearance. Mr. R. B. Benson again says in 
a letter • " I have examined the type series in the B M collection and they agree 
with what you say in that the right arm of the forceps is more bent than the 
left.” 

Kirby (1891) states that A. littorea "is allied to” Anisolabis xenia Kirby 
from Norfolk Island, while Caudell (1927) holds that A. littorea "is very near 
to Anisolabis mantima, in fact probably no more than a variety of that cosmo¬ 
politan insect. I have specimens from New Zealand determined as maritima 
by Burr and by Rehn ” The writer has not yet examined A. xenia , but A. littorea 
is readily distinguishable from A maritima. A littorea is larger than A. maritima 
and has the posterior edge of the tenth tergum more strongly toothed above each 
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arm of the forceps. The forceps also show noticeable differences, both sexes 
having the inner edges more coarsely serrate in A. littorea, while those of the 
male are narrower basally, but of the female are generally stouter than in 
A. maritima. Hincks (1949) lists A. maritima among the New Zealand species. 
The writer, however, has examined about 150 adults of A. littorea from widely 
separated localities, but has not seen any specimens comparable with A. maritima. 


BIONOMICS 

The Occurrence of the Genus Anisolabis 
The genus is widely distributed in the tropics (Burr, 1911) and in Oceania 
(Hincks, 1938); but most of the species appear to have a limited range. The 
former author lists nearly fifty species, of which only two— A. annulipes (Lucas) 
[now Euborellia annulipes] and A. maritima —are given as being cosmopolitan, 
while fourteen have a restricted, insular range. 


The Distribution of Anisolabis littorea 


The species lias been recorded only from New Zealand and the off-shore 
islands. Many features of the life history of the species indicate that it is but 
an outlier of the predominantly tropical genus, adapted to existence in a temperate 
climate. 


Locality references from museums and other collections are given below: 


Auckland Museum 
Auckland 

Mokohinau Is., Nth. Auckland 
South-East Is., Chatham Is. 
Horuhoru Is., Hauraki Gulf 
Kaeo, North Auckland 
Little Barrier Is., Hauraki Gulf 
Cuvier Is. 

Canterbury Museum 
Banks Peninsula 
Mangare Is, Chatham Is. 
Maunganui, Chatham Is. 

Governor's Bay, Lyttelton Harbour 
Caivtliron Institute 
St. Helier’s Bay, Auckland 
Nelson 

Day’s Bay, Wellington 
Wellington 

Dr. T. E. Woodward Coll. 

Auckland 

Paihia, Bay of Islands 
Ngakengo Beach, Nth. Auckland 
Spirits Bay, North Auckland 


Dominion Museum 
Opotiki 

Orongo-orongo, Wellington 
Eastbourne, Wellington 
Makara, Wellington 
Paikakariki, West Wellington 
Terawhiti, Wellington 
Eric Bay, Tory Channel 
Spirits Bay 

Plant Diseases Division 
Auckland 

Titahi Bay, Wellington 
Titirangi, Auckland 
Great Barrier Is., Hauraki Gulf 
Owairaka, Auckland 
Mt. Wellington, Auckland 
Writer’s Coll. 

Auckland Beaches 
Kangitoto Is., Auckland 
Waiheke Is., Hauraki Gulf 
The Noisies, Hauraki Gulf 
Auckland Suburbs 
Fletcher’s Bay, Cape Colville 


On the main islands, Hutton (1881) records the species from “the whole 
of the North Island and the north part of the South Island, as far as Martin’s 
Bay on the West Coast.” Hutton (1898) and Lysaght (1925) report its presence 
in the Chatham Islands, the latter author noting that “specimens are much 
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darker than those of the mainland, the body being completely dark brown.” 
The writer, however, after examination of specimens from the Chatham Islands, 
finds that they are not noticeably darker than the darkest from the main 
islands. 

Howes (1914) does not list the species from Stewart Island; neither does 
Hudson (1909) from the Subantarctic Islands, nor has it been recorded from 
the Kermadecs. There is in the Dominion Museum collection an earwig from 
Raoul Island, Kermadecs, labelled as A littorea, which is, however, an adult male 
of E. annuhpes. In the Auckland Museum collection is an undetermined male 
from Great Island, Three Kings. This would appear to be very close to A. littorea; 
but it is hoped to deal fully with this specimen in a later paper. 

Habitat 

In the Auckland district, where this study was carried out, the species is 
generally common on beaches under moist debris and stones above high-tide 
mark. Throughout the year in piles of wrack are formed close communities of 
nymphs and adults of both sexes; the seasonal variation in the constitution of 
these populations will be discussed below (p. ). 

As well as the typical seashore habitat, A. littorea has been taken by the 
writer from gardens and waste land in Auckland suburbs, where it is not 
uncommon under logs and stones and among debris in damp situations. In 
this type of habitat Caudell (1927) records it from Rotorua, Mt. Eden and 
Helensville. 

Always a preference is shown for situations where there are numerous crevices 
in which the animals may secrete themselves. A substratum of fine sand or 
soil is avoided, for very small grains tend to stick to the investing setae. As 
water vapour loss through the fairly large areas of membrane in the body wall 
would be considerable under dry conditions, a moist environment is essential. 
In the laboratory, specimens kept at a low humidity for several days would, on 
being given a drop of water, plunge their mouth parts into it and avidly 
suck it up. 

In winter there is a noticeable tendency for the species to be found in greatest 
numbers on the warmer portions of beaches, situations in the shade of trees 
and overhanging cliffs being avoided. Depressions beneath stones are also 
favoured at this season as retreats by solitary females, portions of the selerites 
of various animals often indicating fairly long residence there. 

Animals commonly associated with A. littorea include various spiders, the 
common slater (Porcellio scaber ), members of the Carabidae, and a species of 
grey millepede. Occasional centipedes (Cormocephalus rubiceps) are also found. 

Field conditions were readily simulated in the laboratory. Specimens were 
kept in four-inch stack dishes containing a half-inch of coarse damp sand partly 
covered with wood wool. After a few weeks, however, mites usually appeared 
and as their numbers increased became very troublesome. 

Habits and Behaviour 

Thigmotaxis and negative phototaxis are well developed in A. littorea (as in 
other earwigs). There can be no doubt that both these reactions are together 
involved in the animal’s habits of life in confined spaces. The telescopic nature 
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of the imbricating abdominal segments is a very important factor in allowing 
the insect to enter these restricted openings. When elongation of the abdomen 
takes place, there is considerable reduction in its diameter. It is generally agreed 
that earwigs are nocturnal and the writer has never observed in the field speci¬ 
mens of A. littorea active by day under normal conditions. 

When disturbed, the nymphs usually scuttle rapidly to the nearest place of 
safety—a crevice between stones or among debris. The adults, however, arching 
their abdomens and opening wide their forceps, will either remain stationary 
or seek a place of safety like the nymphs. Individuals unable to hide themselves 
completely keep the forceps open while the posterior part of the abdomen pro¬ 
jects beyond the refuge. These defensive attitudes are very characteristic, the 
forceps playing in addition an important part in offence and in food capture, 
which will be described below (p. 389). It was noticeable that specimens generally 
fled upgrade and seldom down 

The writer has found that adults are capable of inflicting a painful nip with 
the forceps and can even draw blood from the fingers. Under these conditions 
the muscular contraction of the body is so great that the animal remains straight 
and rigid, no matter how it is oriented. Essig (1942) records a similar capacity 
for nipping in other species of earwigs. 

A. maritima is able to swim freely in water (Essig, 1942, and Bennett, 1904). 
However, experiments by the writer reveal that A. littorea quickly sinks in 
seawater and is incapable of swimming. 

The animals carry out a careful cleaning routine, particularly after feeding 
or contact with a fine dry substratum. The whole surface of the abdomen and 
forceps is carefully brushed over with the lower, very setaceous surface of the 
tarsus of first one and then the other hind leg. The body is brushed with baek- 
wardly directed sweeps and the tarsi are frequently drawn between the tips of 
the mandibles and maxillae, apparently to remove any adherent detritus. All 
portions of the head, neck, thorax and legs within reach are then cleaned in 
the same manner by the other legs in turn, the antennae receiving final attention. 
A foreleg is used to place the proximal portion of one of the antennae between 
the tips of the mandibles and maxillae, and, as it is straightened out and thus 
withdrawn, the mouth parts “nibble” at it. This process is usually repeated 
many times with each antenna. 

Food 

A. littorea is almost certainly carnivorous. The writer has never observed 
it feeding on plant material, nor has investigation of crop contents revealed any. 
The food would consist of some of the animals inhabiting the beach debris, and 
of these apparently slaters and millepedes are most commonly eaten. Adults 
and nymphs of later stages prey on younger nymphs (field and laboratory 
observation) and this cannibalism must have an effect on the constitution of 
overwintering populations (p. ). During the course of the study the contents 

of about a dozen crops were examined. These usually contained many small 
pieces of sclerotised material, which, unfortunately, were always too small for 
precise determination. Judging from sclerites present in their retreats, the 
solitary females commonly feed on A littorea nymphs and the grey millepede 
The lack of unanimity among authors about the nature of earwigs 7 food shows 
that in this respect there must be considerable variation among species. 
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Food is captured by the forceps alone. The predator may either lie in wait 
for its prey or actively seek it out. In the former case, when the intended victim 
is close enough the earwig moves with great speed and grasps it between the 
forceps. In the latter, the attacker either moves backwards with the forceps wide 
apart and attempts to grip the victim or pursues it actively, all the time whipping 
the posterior part of the abdomen round, when it comes within striking distance, 
attempting to capture the victim with its forceps. It is not possible to state 
which of these methods is of most general use. 

The forceps are used with a cutting rather than a crushing action, a few 
sharp pinches being followed by the firm grasping of the victim and then the 
pinching is resumed. The result is that the body is severed, allowing feeding 
from the soft parts According to Inims (1948) some species of earwigs impale 
their prey on the forceps. Dunlop (1865) [certain Indian species] and Terry 
(1905) and Eisbec (1935) [both dealing with Chelisoches morio] state that the 
food is held in the forceps while it is devoured. The writer has never observed 
A. littorea to do this, but Mr. B. Wisely reports [personal communication] 
seeing a male in the laboratory feeding on a slater grasped by the forceps. 

Once the skeleton of the victim has been ruptured, the body tissue is consumed 
and there does not appear to be later use made of the forceps in further disrupt¬ 
ing the sclerites. The soft parts in time are completely removed from the skeleton, 
the predator, if necessary, forcing its way within it to get at the more inaccessible 
parts. Although, in the main, the soft tissues of the prey are eaten, yet the 
amount of small sclerotized fragments in the crop is fairly great. After feeding, 
the animal is seen to be considerably distended, and, particularly in the thorax, 
wide regions of membrane, which were not apparent before, become visible. 

Laboratory specimens were maintained for many months on a diet of dead 
house- and blow-flies, live and dead slaters and raw beef liver, some individuals 
being raised to maturity. The writer has starved specimens for four weeks with¬ 
out their suffering any apparent harm It would appear that sporadic feeding is 
characteristic of the species in nature; the very large distensible crop is an 
important accessory to this 

Parasites 

During the course of the work a very large number of specimens were 
examined and dissected, but no evidence was seen of the presence of parasites. 
F. auricularia, however, is parasitized by a variety of organisms (Crumb, Eide 
and Bonn, 1941). 

Life History 

Introduction 

As this study could not be commenced until 12th March, 1949, which proved 
to be after the oviposition period that year, field observations on egg-laying arc 
available for one season only However, the observations made do provide some 
support for those of the following complete year, that is, that egg-laying does not 
commence until late summer 

In the absence of a controlled temperature room, all the breeding experiments 
necessary for the work were carried out in a double-walled butter box heated 
by a fifteen watt electric lamp. Specimens were maintained in it in separate 
stack dishes which were partly shaded by black paper, the vessels in the stacks 
being rotated in order daily Temperatures in this hot box taken in the mornings 
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and late afternoons over a period of some months showed a range of 66°F. 
to 73°F. 

Copulation 

This has been observed to take place at any time of the year, usually in the 
afternoons. The relation between the times of copulation and oviposition will 
be discussed below (p. 390). 

Prior to copulation the male engages in what might be termed a courtship, 
which usually lasts about an hour and begins by the pair passing their antennae 
over each other. At frequent intervals the male passes the hind tibia over the 
dorsal surface of the abdomen of the female and at times they will interlock 
their forceps. This stage is followed by the former grasping the abdomen of 
the latter or passing the forceps along the female’s upper surface. The male 
next slowly moves until he is behind and in line with the female, but pointing 
in the opposite direction, and the two pairs of forceps are then interlocked. 

After some time the forceps are disengaged and the male and female simul¬ 
taneously raise their abdomens from the substratum, the former rotating his 
through 180° and moving slightly backwards. The ventral surfaces of the two 
pairs of forceps are now in contact and the male intromittent organ is inserted 
between the female’s subgenital plate and tenth sternites. A slight movement 
of the abdomen of each copulant ensues, and, if the hinder part of the male’s 
body is not in contact with the ground, it falls within a short time. A narrow 
portion of the basal section of the aedeagus is usually visible between the apices 
of the male and female subgenital plates. The pair then remain motionless while 
in copula (Plate 84, fig. 4) and after fifteen to twenty minutes move apart. 

Copulation is resumed again after a short interval. It would appear that 
repeated copulation (two or three times) with only a very short period between 
is the usual procedure, but on one occasion a pair were observed to copulate 
four times in one and a half hours. In the laboratory it was found that copula¬ 
tion occurred quite indiscriminately when several males and females were 
placed in the one container or when one male was placed separately with different 
females. 

Although some variation in the behaviour pattern does occur, the above 
account describes the course generally followed. 

These observations were made in the laboratory, but there is no reason to 
believe that the earwigs would act differently in the field. Individuals in the 
field were taken in copula at various times during the course of the work and 
it was noticed that they were usually not found along with the dense populations. 

Goe (1925), working with F. auricularia , records the same sort of courtship 
as in A. littorea, but in copulation the male uses the forceps as claspers round 
the female’s abdomen. He also reports that “in pairing earwigs, we often had 
to change them three or four times before finding two that were congenial. ’ ’ 

Examination of the spermatheca of large numbers of females taken in the 
field at intervals throughout the year revealed in every case the presence of 
sperms. The spermathecae were detached from the median oviduct, mounted 
on a slide in 1 per cent, saline solution and crushed beneath a cover slip. The 
long, coiled cuticular tube was thus ruptured and sperm extruded at the breaks. 
The spermatozoa, which are not arranged in bundles, are very long with a 
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cylindrical head, remain quiescent within the tube and are disposed along its 
length. In contact with the saline, however, they become active, the tail vibrating 
slowly. As the solution passes along the tube, those within it are also stimulated 
to activity. 

Females placed in the hot box at any time of the year could be induced 
to lay a full complement of fertile eggs. Two females taken on 4th March, 1950, 
and retained at outdoor temperatures until 11th September (when they were 
put in the hot box) commenced on 4th October to lay a normal number of eggs, 
all of which were fertile. It is thus probable that some of the sperm is retained 
in a viable condition in the spermatheea for about eleven months before ovi- 
position. Nutrition of the spermatozoa would appear to be carried out by the 
secretory epithelium surrounding the cuticular tube of the spermatheea. 

Oviposition, Hatching and Parental Ca/re 

After 12th March, 1949, no eggs were found, but first instar nymphs were 
present in large numbers. Unless the late egg clusters had been destroyed, it is 
apparent from the incubation period (19 to 24 days) that no eggs had been 
laid for at least three weeks before that date. 

In 1950, the first eggs were taken in the field on 23rd January and thereafter 
irregularly until 2nd April. As the former series hatched in nineteen days, they 
were most probably laid only two or three days before collection. The latter 
group failed to hatch in the laboratory, and therefore it cannot be estimated 
when they were laid. Six females kept in the laboratory at room temperatures 
started to lay eggs on the following dates: 28th January, 9th, 14th, 18th, 26th 
February, and 4th March. Dr. Woodward took a female and eggs at Ngakengo 
Beach under a pile of driftwood on 28th January, 1950. 

Although these observations were necessarily and unfortunately restricted 
to one season’s work, confirmed partially by a second, it is apparent that 
A. littorea lays eggs normally during late summer and most probably only within 
the period late January to early March. It seems to the writer that the time 
of egg laying could be changed by unusually high or low summer temperatures. 
Early in 1951, Mr. B. R. Forster informed the writer that he had observed 
on 12th December, 1949, at Okarito, Westland, a female brooding over newly 
hatched nymphs. Mr. Forster pointed out that Okarito has a very warm climate. 
This may account for the early appearance of the nymphs. 

In the field, the eggs are laid in damp depressions under stones or debris, 
somewhat removed from the large colonies. The cavity is cleared of rubbish, 
and the floor is always smoothed The female alone was seen either close beside 
the low egg pile or actually 4 "brooding” over it. Although the eggs stick together 
slightly, they are always clean and no sand grains adhere to them. On being 
disturbed, she will either adopt the characteristic defensive attitude of the 
species or carry the eggs singly between the tips of the mandibles and maxillae, 
scattering them over the floor of the depression. This is doubtless done for 
protective purposes. 

The eggs are ovoid in shape when first laid and creamy white in colour. The 
chorion is thin and transparent, has a dull lustre, and is quite smooth. Measure¬ 
ment^ taken of fifty recently laid eggs selected at random from field and labora¬ 
tory material gave the following ranges 
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Length: 1-44 mm. to 1 • 92 mm. 
Breadth: 1*28 mm. to 1*52 mm. 


High values for the length were not necessarily accompanied by similar values 
for the breadth. Chopard (1949), dealing with the dimensions of dermapteran 
eggs says that “chez une grande espece de Polynesie (Amsolabis lift or ea White), 
ils peuvent atteindre 3 millimetres ” None of this size, which would have been 
immediately noticeable, occurred in the large amount of material considered 
in the course of the present study. 

Data on the number of eggs laid by field and laboratory specimens are given 
in Table I. 

Table I— Egg Numbers of A. littorea 


Source 

Number of 
batches 

Range 

Average 

Field 

15 

44-62 

53 

Laboratory 

14* 

48-70 

56 


* Includes all those laid in the laboratory, either at room 
temperature or under artificial conditions. 


Eight females placed in the hot box at intervals during winter laid a full 
complement of eggs after twenty-one to twenty-six days. High temperature is 
thus a necessary and probably one of the main factors providing the stimulus 
for egg production. 

It may be pointed out again that A. littorea is a member of an essentially 
tropical genus. As it breeds in New Zealand in the hottest part of the summer, 
it may be assumed that the maximum temperatures in this country are required 
to raise the physiological activity of the female sufficiently to induce ovipositiou. 
Also it would appear that very many applications of the summer maximum daily 
temperature are needed before their cumulative effect induces egg laying. 
Possibly the species just manages to survive in New Zealand and might not breed 
during a cold summer 

Two females which were retained in the hot box after the hatching of their 
eggs laid a second batch (thirteen and twenty-seven in number respectively) 
about ten weeks after the first, but all these proved to be infertile. The other 
females which were also kept became so heavily mite infested that it was 
necessary to kill them. It seems almost certain that in the field there is only 
one batch of eggs per season, for by the time even early nymphs left the female’s 
care, the air temperature would be so low as to inhibit further oviposition The 
writer has no direct evidence that females will lay in a second summer. 

The account given below is based on laboratory material. 

Each female cleared the wood wool from part of the surface of the sand 
in the stack dish about a week before oviposition Approximately half the eggs 
are laid during the first day and the remainder irregularly on the succeeding 
two or three days The female heaps them into a low pile and “broods” over 
them until they hatch. Even when left alone, she moves the pile about from 
day to day, but this does not appear to be necessary for the hatching of the eggs, 
because in two cases where the females died a full complement of nymphs later 
emerged at the normal time. When disturbed, all females reacted similarly to 
those in the field, 
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Plate 84 


Fig. 1—Fourth instar nymph of 
A. litlorea, from life. (X 3*2.) 

Photo: 8. A. Rumney 


Fig. 2—Male A. litlorea, 
from life. (X 1*9.) 

Photo: 8. A. Rumscy 


Fig. 3—Female A. litlorea, 
from life. (X 1*8.) 

Photo: S. A. Rumxcy 



Fig. 4—Pair in copula , 
female on right, from 
life. (X 1.2.) 

Photo: 8. A. Ramsey 
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After about twelve to fifteen days the embryo becomes discernible through 
the chorion and from the fifteenth to the seventeenth day the body segments 
(including an abdominal series of large size) appear. By the sixteenth to 
eighteenth day the dorsal vessel is clearly seen pulsating, and after the seven¬ 
teenth to nineteenth day the eyes become visible as paired black spots. During 
the remainder of the embryonic period the abdominal appendages disappear, 
the pulsation of the dorsal vessel becomes less apparent, due to the thickening 
of the cuticle, and the eye spots enlarge. On the nineteenth to the twenty-fourth 
day, the nymph finally emerges. At first it is white or very pale cream in colour, 
but after about two hours it changes through grey to brown. Some variation 
in the incubation period (19 to 23 days) was observed in those batches raised 
in the hot box and a variable but generally longer time (21 to 24 days) was 
taken for the eggs to hatch at room temperature in the laboratory. It seems 
likely that the extremes of temperatures experienced in the field would lengthen 
the time taken for the eggs to hatch 

During the final week of incubation the chorion is distorted and under strain 
as the embryo develops It would appear that rupture of the shell is due to the 
pressure and movement of the enclosed embryo. Several chorions were examined 
after the hatching of the nymph and they were all irregularly split. 

Young first instar nymphs rely on the female for protection and are “brooded'’ 
by her for the greater part of the stage. A female with very young nymphs when 
disturbed will endeavour to disperse them by gripping them singly in her mouth 
parts and depositing them a short distance from the main group Later, however, 
the nymphs become more active and many will move away for short distances, 
but some seem always to be near or under the female. On danger threatening, the 
former will either hastily return to the female or cluster together as if for mutual 
protection This gregariousness and dependence on the female is lost as the life 
cycle advances, and by the time the second instar is reached she will turn 
cannibal, even though apparently sufficiently fed 

On four occasions another earwig was placed with a female with eggs or 
first instar nymphs and in every case it was attacked and killed within a short- 
time. 

Parental care is known from a wide range of species of earwigs and was first 
reported as long ago as 1773 by De Geer, whose account is translated by Lucas 
(1920) The latter author mentions that de Kerville recorded much of the 
information on the subject available up to 1907. Parental care by F. auricularia 
has been dealt with by many authors—Sharp (1901), Jones (1917), Lucas (1920), 
Goe (1925), Carpenter (1928), Crumb, Eide and Bonn (1941) and Imms (1948L 
It is also noted by Terry (1905) for E. annulipes and ChelisocJies morio, by 
Lucas (1920) for Labidura riparia and by Hincks (1948) for Prolabia arachidis. 
Chopard (1949) says that “on a observe les soins maternels chez la plupart des 
Forfieules d’Europe et aussi chez quelques especes exotiques, un Dij)latys de 
Ceylan, en particular.’’ However, Main* (1927) states that the female of 
A. maritima does “not brood over her ova” but occasionally moves them about 


4 On the other hand, Guppy (1950) points out that “as is usual with Dermaptera, 
female Anisolabis watch over and care for their eggs and younsr nymphs,” 
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and “ carries the young nymphs between her mandibles into the burrow which 
she had made.” 

The Nymphs 

Except for their size, of course, the nymphs (PL 84, fig. 1) are strikingly 
similar to the adults. However, the eedysial cleavage line of the head is more 
prominent than on the latter and the young nymphs are much lighter in colour, 
though later instars darken up considerably. Sexual dimorphism is not exhibited 
by the immature stages, which possess the male-type abdomen of ten visible terga 
but the female-type forceps. Caudell (1927) records taking twelve male 
and two female nymphs at Horuhoru, but it seems to the writer that these 
so-called nymphs were in effect small adults which occur in all populations of 
A. littorea. The “two immature females” of Lysaght (1925) are probably in 
reality nymphs. 

Nymphal Growth 

A. littorea passes through five nymphal instars during development. This 
was shown by following the growth in the hot box of a group of nymphs from 
their hatching from eggs until they reached maturity. Analysis of the head 
capsule widths and the growth of the antennae of 282 field specimens (Giles, 
1952) confirms these breeding experiments. 

A wide range of other Dermaptera all have four nymphal instars.* according 
to many authors. Jones (1917), Crumb, Eide and Bonn (1941), Lhoste (1942), 
Henson (19471, and Hincks (1949a) state that F. atiricularia has four nymphal 
stages, but Chapman (1917) holds that the number is six; Lhoste discusses the 
errors made by the last writer. The following authors also give other species 
as having this number of immature stages: Lhoste (1942 )—Ghelidurella acantho- 
pygia ; Terry (1905,1906) and Hincks (1948,1949a )—Chelisoches morio; Hincks 
(1948. 1949a)—Euborellia anvulipes, Labia curvieavda and Prolabia arachidis. 

During the present study no attempt was made to find the duration of each 
stadium under field conditions. This must be very variable, as development ceases 
during the winter (p. ). With this in mind, it seemed preferable to compare 

the length of the stages at high and fairly uniform temperatures 

The nymphs are cannibalistic when kept together in a confined space (even 
though apparently adequately fed) and it was impracticable to keep large num¬ 
bers in separate containers in the heating device used. As a result, only four 
were raised to maturity. Table II shows the mean duration of each stadium 
under the high temperature conditions used. 

Table II _The Length of the Nymphal Instars of A. littorea at about 70° F 


Instar 

Mean duration in days. 

I 

23 

II 

28 

III 

31 

IV 

36 

V 

47 


Total 165 


*4. mantima , however, has five (Guppy, 1950), 
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It is felt that these figures give a general indication of the length of the life 
cycle at fairly constant high temperature. The numbers of individuals involved, 
however, except for the first and second instars (23 and 16 respectively), were 
too small to give reliable results and the figures can be regarded as only tentative. 

Due to the telescopic nature of the abdomen, the lengths of the nymphs are 
highly variable. In Table III is given the average length, including the forceps, 
of six specimens of each instar; as far as could be determined the abdomens 
were in a normal state of distension. 

The range of the head capsule widths and of the numbers of antennal segments 
of each instar are given in Table III from the data of Giles (1952). For a full 
analysis of the growth of the head and of the antennae, reference should be made 
to that paper. The body length, if the abdomen is not unduly enlarged or con¬ 
tracted, provides a fairly reliable guide to the determination of an mstar, but 
the most dependable is given by the width of the head. The least adequate key, 
owing to the very great amount of damage they suffer, is furnished by the whole 
antennae, but the number of segments in the middle region is very useful in 
this respect. 

Table III— Measurements of the Instars of A. littorea 


Instar 

Mean body 
length (mm ) 

Head width 
range (mm.) 

Segment lange of 
whole antenna 

Segment range of 
middle legion of 
antenna 

I 

6-9 

1*16-1-32 

3-8 

1 

II 

9-6 

1*28-1*52 

8-14 

6-7 

III 

12-0 

1*60-1*84 

8-17 

9-11 

IV 

15-3 

2*00-2*20 

12-18 

11-13 

V 

19-2 

2*24r-2*89 

13-20 

13-16 

Adult 

27-1 

2*64-4*04 

10-22 

16-20 


Moulting 

In a nymph about to moult, the body becomes distended and wide bands of 
intersegmental membrane are visible between the selerites. At the initiation of 
the moult, the head is deflected until the labium is m contact with the neck 
and prosternum, while the antennae are stretched along the ventral surface of 
the abdomen. Splitting of the cuticle then occurs along the cleavage line of the 
head and thorax, so that the anterior portion of the exuviae is widely open and 
the frontal apotome (of Snodgrass, 1947) is bent far forward. 

The animal then wriggles its way forward out of the old skin. Periods of 
resting alternate with periods of activity and eventually the nymph crawls away 
to allow the new skin to harden, which takes about two hours. Cast tracheal 
linings are drawn forwards as the insect emerges. 

There appears to be fairly rapid regeneration of lost members—half of a 
forceps arm after two moults and part of a tarsus after three. In a few cases 
the exuviae of a nymph disappeared after moulting, but generally it is not 
eaten and may be recovered 

The Overwintering of Nymphs and Adults 

In the field all stages of nymphs and adults are found together throughout 
the year (subject to the conditions noted below). Individuals overwinter at 
whatever stage of the life cycle they reach by the time reduced temperatures 
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inhibit further growth. The writer has never taken eggs in the field during 
winter. 

It was demonstrated in the course of this study that nymphs do not moult 
in winter. From mid-March onwards nymphs of all stages w r ere kept under 
observation at outdoor temperatures. About half a dozen of the same instar were 
kept in a culture dish and none of them moulted by early September, when, 
owing to very heavy mite infestation, the nymphs were all killed. 

During winter, certain trends were noted in field populations. Whereas first 
and second instar nymphs were very common during March and April, their 
numbers declined until from July onwards they were not collected by the 
writer, and did not reappear until after the next season’s eggs had hatched. 
Occasional specimens, of course, probably survived the winter, but careful search 
in many localities did not reveal any. This reduction in the numbers of the 
smallest nymphs is undoubtedly linked with the life habits of the species in 
circumscribed habitats harbouring numbers of predaceous animals, among which 
are included the larger nymphs and adults of A. littorea. It seems that, in order 
to have a reasonable chance of surviving, nymphs must hatch early enough in 
the year to reach the third instar before a reduction in temperature brings 
about a cessation of growth. 

The writer noticed a distinct tendency for males to be less common in the 
field than females. In 1949 it became apparent that the number of males 
diminished noticeably as the winter progressed and by August-September they 
became scarce and continued so until December. This trend was again noticed 
in 1950. Owing to the shortage of time, this could not be verified by direct counts 
and it may even have been a chance characteristic of the collecting localities. 
Nevertheless, it is interesting to recall that fertilization of the females (with their 
retention of viable sperm) takes place many months before oviposition and 
thereafter the presence of males is redundant. In addition, the fertilization 
appears frequent and indiscriminate and the general activity of the species 
in dense populations precludes the chance of some females remaining unfertilized. 
It would be considerably to the species’ advantage if the females, during the 
greater part of the winter, had little competition from the males for the food, 
shelter, etc., offered by the environment. It seems that this is so. Callan (1941) 
points out that when the counts of F. auriculana given by Brindley (1912) are 
stimulated, “the male : female ratio is approximately 45 : 55 (total count = 
31820)”. Dealing with the same species, Jones (1917) states that of the males, 
“nearly all of them die after copulation, which occurs in the fall”, but Crumb, 
Eide and Bonn (1941) hold that the males occur “until the last of April or 
early in May, when they disappear rapidly”. (Both are northern hemisphere 
observations.) A population study of A. littorea over a period of some years 
and in different localities would certainly yield much of interest. 

The females found during the winter would apparently comprise two types: 
those too immature to breed before the onset of cold weather and those which 
have laid eggs the previous season Observations on the ovaries and fat-bodies 
of a series of females taken from April to October in 1949 showed the presence 
of both type. The former had ovaries in all stages of development and the fat- 
body was always large This would seem to indicate, particularly in those eases 
where the ovaries are large, that sufficient time had elapsed since their reaching 
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that stage for the fat-body to be replenished. In the latter, however, olive-yellow 
corpora lutea were present in the ovarioles and the fat-body was again large, 
showing that since oviposition sufficient time had again elapsed for the accumula¬ 
tion of food reserves. 

The Length of the Life Cycle 

From all the evidence it may be concluded that A littorea has a potential 
life cycle of more than one year. It would seem that males, hatched late in one 
summer, would reach maturity in the next and probably die before the succeeding 
one. Females, on the other hand, may not lay eggs after one year, but only in 
the second summer after hatching. Some in warm localities may, of course, 
oviposit at the end of their first year. A prolonged study of this aspect of the 
biology of A. littorea would also yield much of value. 
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